In this paper we present model calculations of the current-voltage characteristics for the CdTe/CdMgTe double barrier structures based on the assumption that the electron effective masses in the barrier and well regions of double barrier structure are different. The main features of the measured I-V characteristics, i.e., the small current peak at low bias and much larger peak at high voltage, are reproduced quite well by the calculated curve. The results of magnetotunneling experiments can be also understood in the frame of the proposed model. Since its first observation in GaAs/GaAlAs double barrier structure (DBS) [1], the resonant tunneling has been almost exclusively studied in III-V materials. Recently, the resonant tunneling has been also observed in CdTe/CdMgTe structures [2, 3] . The general features of the current-voltage characteristics for these structures are similar to those for GaAs/GaAIAs structures, but the detailed analysis of the characteristics cannot be done without a better knowledge of the structure parameters. The authors performed several experiments in order to determine these parameters. First, the barrier height Vb was evaluated from the slope of the peak current density versus barrier width under assumption that the effective mass mb of the CdMgTe is equal to the effective mass of CdTe. Secondly, the energetic distance between the Fermi level in the emitter, ΕF, and the first subband in the quantum well was determined in two ways: from the Arrhenius plot for resonant tunneling structure [4] and from magnetotunneling measurements performed at constant magnetic field parallel to the current. Unfortunately, the interpretation of these experiments gives inconsistent results. Namely, the emitter Fermi energy ΕF calculated from the Arrhenius plot is equal to 50 meV whereas the value of ΕF deduced from the magnetotunneling experiments is an order of magnitude smaller. Here we propose another interpretation of the experiments done for the CdTe/CdMgTe resonant structures, which is based on the assumption of different masses in the DBS barrier and well regions.
Since its first observation in GaAs/GaAlAs double barrier structure (DBS) [1] , the resonant tunneling has been almost exclusively studied in III-V materials. Recently, the resonant tunneling has been also observed in CdTe/CdMgTe structures [2, 3] . The general features of the current-voltage characteristics for these structures are similar to those for GaAs/GaAIAs structures, but the detailed analysis of the characteristics cannot be done without a better knowledge of the structure parameters. The authors performed several experiments in order to determine these parameters. First, the barrier height Vb was evaluated from the slope of the peak current density versus barrier width under assumption that the effective mass mb of the CdMgTe is equal to the effective mass of CdTe. Secondly, the energetic distance between the Fermi level in the emitter, ΕF, and the first subband in the quantum well was determined in two ways: from the Arrhenius plot for resonant tunneling structure [4] and from magnetotunneling measurements performed at constant magnetic field parallel to the current. Unfortunately, the interpretation of these experiments gives inconsistent results. Namely, the emitter Fermi energy ΕF calculated from the Arrhenius plot is equal to 50 meV whereas the value of ΕF deduced from the magnetotunneling experiments is an order of magnitude smaller. Here we propose another interpretation of the experiments done for the CdTe/CdMgTe resonant structures, which is based on the assumption of different masses in the DBS barrier and well regions.
To show how the "barrier mass", i.e., low the difference of barrier and well masses, influences the resonant tunneling we use the most elementary example of (801) two rectangular barriers with the same heights. The global transmission coefficient, TG , for such structure has been calculated in our earlier paper [5] . The barrier mass enters the expression for TG in two ways: through the condition of the continuity of the quantum current density and through the imaginary wave vector in the barrier region. The approximate condition for resonance can be expressed as Here mw and mb stand for the electron effective mass in the well and barrier regions, respectively, w is the well width, Vb is the barrier height and Ε denotes the energy of the tunneling electron.
Generally, the barrier mass causes the lowering of the resonance energies. The dependence of resonance energy on the barrier-to-well mass ratio at fixed value of mb Vb is shown in Fig. 1 for two CdTe-CdMgTe structures. The structure parameters are: for the sample CT1141 the barrier width b is equal to 5 nm and the well width w = 4 nm, and for the sample CT1198 b = 8 nm and w = 5 nm [6] . The energetic distance Φ between the Fermi level in the emitter, EF , and the first subband in the quantum well, as determined from the Arrhenius plot, is also shown in the figure. For mb = m w this gives for the emitter Fermi energy the value E ' 50 meV. This value corresponds to the carrier concentration equal to 2 x 10 18 cm-3. The nominal carrier concentration for these structures at the regions adjacent to the DBS structure is 10 17 cm -3 (EF 10 meV). It is well known that the carrier concentration may be slightly larger than the nominal one due to the dopant diffusion in the molecular-beam epitaxy growth direction (for GaAs the real concentration of carriers in the n-type emitter layer is estimated to be two or three times larger than the nominal one), but it is hard to believe the diffusion to be large enough to explain one order of magnitude difference in the nominal and observed concentrations.
Thus, in the following we assume that the electron effective mass for CdMgTe is larger than that for CdTe. We take mb = 0.17m0 and m w = 0.095m0. The barrier height Vb calculated from the experimentally determined slope of the peak current density versus barrier width is then equal to 0.23 eV. The current-voltage characteristic, j(V), calculated for the double barrier structure with this set of parameters and EF = 15 meV is plotted in Fig. 2 . The main features of the measured characteristic, i.e., the small current peak at low bias and much larger peak at high voltage, are reproduced quite well by the calculated curve. However, only the first peak corresponds to the resonant tunneling through the state in the DBS well whereas the second one corresponds to the Fowler-Nordheim tunneling through the resonant state in the triangular well formed over the second barrier of the DBS structure. Now let us discuss briefly the relation between the results of the magnetotunneling experiments and the result of our model calculations. No significant change in j(V) characteristics was observed for different values of the magnetic field parallel to the current direction. This indicates large broadening of the Landau levels. At constant voltage the oscillations were measured for the two bias voltages corresponding to the beginning of resonant tunneling through the ground state in the well and to the current maximum. The results allow us to estimate the Fermi energy for the structure. Moreover, they indicate that the resonant tunneling occurs in a narrow energy range, in agreement with our model calculations.
Finally we comment concisely the problem of spin-splitting in the resonant tunneling. It is well known [7] that the exchange term of the Coulomb interaction can lead to a drastic enhancement of the spin splitting in 2DEG systems. In strong magnetic fields the density of states becomes discrete and the difference in numbers of electrons with r and J spins, to which the spin-splitting is proportional, depends strongly on the position of the Fermi level. The Fermi level situated half-way between (N, t) and (N, J, ) levels leads to the biggest difference in the occupation of these levels and to the maximum value of the effective g* factor which is about two orders of magnitude larger than the bare g factor. When the Fermi level lies
